Cajal-Retzius cells fail to trigger the developmental expression of the Cl- extruding co-transporter KCC2.
Cajal-Retzius (CR) cells are transient neurons of the developing cerebral cortex that play a pivotal role in the lamination and construction of neural circuits. One physiological feature of CR cells is the failure to switch GABAergic transmission from excitation to inhibition. To examine the mechanisms underlying the persistence of the depolarizing action of GABA we analyzed the mRNA expression of the K+/Cl- co-transporter type 2 (KCC2) in mouse CR by in situ hybridization. During the second postnatal week, the developmentally regulated expression of KCC2 reached adult levels in most neurons of the cerebral cortex. Double labeling with the CR-cell marker calretinin and KCC2 in situ hybridization showed that CR cells were consistently devoid of KCC2 expression in several cortical areas such as neocortex and hippocampus. Since most cortical calretinin- and calbindin-containing non-CR neurons did express KCC2 mRNA, we conclude that CR cells specifically fail to trigger the developmental expression of the K+/Cl- co-transporter KCC2. These results suggest that absence of KCC2 preserves the depolarizing action of GABA in CR cells and support the notion that KCC2 is a key factor controlling Cl- homeostasis and preventing hyperexcitability.